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ABIGAIL	JUNE	SPENCER	ABSTRACT	Advanced	 tissue	 culture	 platforms	 harness	 microfabrication	 techniques	 and	properties	of	biocompatible	materials	to	create	tunable	and	physiologically-relevant	microenvironments.	 Traditional	 in	 vitro	 tissue	models	 are	 restricted	 to	 flat,	 static	culture	plates,	which	allow	for	high-throughput	experimentation	but	do	not	support	physiological	 tissue	 function.	 Early	 research	 investigates	 cell	 response	 to	physiological	 mechanical	 cues[1–3],	 but	 these	 devices	 are	 largely	 confined	 to	materials	 like	 PDMS[4]	 or	 have	 too	 low	 throughput	 for	 industry	 use.	 The	 next	generation	of	platforms	will	combine	mechanical	cues	and	integrated	sensing	with	materials	that	are	biologically	inert	and	compatible	with	high	throughput	assays	and	large	scale	manufacturing,	while	remaining	 in	an	 industry-standard	 footprint.	This	work	 represents	 the	 design,	 process	 development,	 manufacturing,	 and	characterization	of	such	a	system.		
A	 microfluidic	 device	 manufacturing	 process	 was	 developed	 to	 translate	 the	Draper	 PDMS	 bilayer	 microfluidic	 device[5–7]	 into	 a	 next	 generation	 system	entirely	 made	 of	 hard	 plastic.	 Cyclic	 olefin	 copolymer	 (COC)	 and	 polycarbonate	thermoplastics	 were	 characterized	 and	 chosen	 for	 their	 compatibility	 with	 drug	
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COC	8007X10	 Topas	 1mm	 78	 2600	 290–>400nm:	~91%	 30	 Embossed	channel	structure	
COC	6013M07	 Topas	 1mm	 142	 2900	 Visible	spectrum:	92%	 30	 Embossed	channel	structure	




Sterlitech	 10um	w/	5um	pores	 147	 n/a	 ?	 	 Porous	membrane	for	cell	culture	




Goodfellow	Plastics	–	 1	–	3mm	 147	 2600	 Visible	spectrum:	87–88%	 46	 Previously	used	for	embossed	channel	
Polydimethyl-
siloxane	(PDMS)	




























































	 Pressure/Force	 Tool	 Temperature	[°C]	 Time	[min]	8007	COC	channel	emboss	 Vacuum	+	40psi	 Vacuum	chamber	laminator	 110	 30	6013	COC	channel	emboss	 Vacuum	+	40psi	 Vacuum	chamber	laminator	 160	 30	PCTE	membrane	Topography	emboss	
























































































Material	 Method	of	Sintering	 Time	Exposed	 Sample	#	 Resistance	(Ω)	 Resistivity	(Ω*cm)	 Conductivity	(1/Ω*cm)	
8007	 Photonic	Annealer	 150us	high	time,	50us	low	time	x3	350V	 1	 0.993	 2.02E-05	 4.96E+04	
		 	 	 2	 0.826	 1.68E-05	 5.96E+04	
		 	 	 3	 0.783	 1.59E-05	 6.29E+04	
		 	 	 4	 0.708	 1.44E-05	 6.95E+04	
6013	 Photonic	Annealer	 150us	high	time,	50us	low	time	x3	350V	 1	 0.557	 1.13E-05	 8.84E+04	
		 	 	 2	 0.506	 1.03E-05	 9.73E+04	
		 	 	 3	 0.577	 1.17E-05	 8.53E+04	
		 	 	 4	 0.566	 1.15E-05	 8.69E+04	
		 Bake	at	125C	 24	hours	 1	 14.8	 3.01E-04	 3.33E+03	
		 	 	 2	 13.1	 2.66E-04	 3.76E+03	
		 	 	 3	 13.96	 2.84E-04	 3.53E+03	
		 	 	 4	 13.1	 2.66E-04	 3.76E+03	
		 Bake	at	125C	 72	hours	 1	 7.97	 1.62E-04	 6.17E+03	
		 	 	 2	 7.36	 1.50E-04	 6.69E+03	
		 	 	 3	 7.62	 1.55E-04	 6.46E+03	
		 	 	 4	 7.34	 1.49E-04	 6.70E+03	
		 	 96	hours	 1	 5.26	 1.07E-04	 9.36E+03	
		 	 	 2	 4.98	 1.01E-04	 9.88E+03	
		 	 	 3	 5.12	 1.04E-04	 9.61E+03	
		 	 	 4	 4.95	 1.01E-04	 9.94E+03	Bulk	Silver	 	 	 	 	 1.59E-06	 6.29E+05	Cross	
sectional	
area	(cm2)	
0.000127	 		 		 		 		 		
Length	














































































































electrodes.	 	 	 	 Displacement	(mm)	 Force	(N)	6013	
no		 electro
des	
CN05	 3.28	 21.14	DN09	 4.66	 139.02	DN16	 2.59	 9.45	BN24	 4.47	 145.28	AN25	 2.47	 38.84	
average	 3.49	 70.75	
st.	dev	 1.03	 66.06	8007	 no	 electro
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